the other hand, normal behavior of natural phenomena including in nano-size objects were obviously predicted based on their exact size related to confinement effect, and capability to interact with another physical system in nature. Here, we report an example of unique character due to evolution nonlinear behavior observed in gold nanorod with their aspect-ratio dependence of optical nonlinearities investigated by femtosecond Z-scan measurements closed to resonance longitudinal surface plasmon peak in gold nanorods (Au NRs). Saturable absorption manifests itself at low excitation (laser irradiances < ~7.0 GW/cm 2 ), while reverse saturable absorption dominates at higher excitation. Both the nonlinear processes are found to increase with the aspect ratio of Au
NRs. Based on the discrete dipole approximation, qualitative explanations are presented for the observed nonlinear behavior. While common behavior in metallic quantum dots or other shapes of metallic nanomaterials was not the significant in our observation.
Keywords: Unique character, Aspect ratio, Gold nanorod, Optical nonlinearity. The details of preparing Au NRs were reported elsewhere [12] . According to the transmission electron microscopic (TEM) images, as displayed in Fig. 1 It is well-known that the longitudinal surface resonance exhibits a larger redshift with a greater aspect ratio (the length divided by the width) of metal nanorods.
LETTERS
To gain more insight into the spectra described above,
we have carried out the theoretical calculation using the discrete dipole approximation (DDA) method. The DDA method has been regarded as one of the most powerful and flexible electrodynamic methods for computing the extinction coefficient and optical scattering of metallic nanostructures with an arbitrary geometry [14, 15] . In our calculation, we have adopted the DDA code developed by Draine and Flatau [1, 16] . We first characterize the case with fixed orientation where the propagation direction of the incident light is assumed to be perpendicular to the axis of symmetry (long axis) the nanorod; and then As the excitation irradiance is increased further beyond 7.0 GW/cm 2 , as shown in Fig. 3(b) , the reverse saturable absorption (RSA) happens due to excited-state absorption (or free-carrier absorption) and nonlinear scattering. To quantify both SA and RSA, we employ the following expression for the entire absorption coefficient of Au NRs in solution:
where  0 is the linear absorption coefficient, I is the laser intensity, I s is the saturation intensity, and  is the 
